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(54) [ Title of the Invention ] Composition for Nebulizers 
(57) [ Summary ] 

I Object ] To provide a composition for nebulizers for treating acute and chronic 
infections of the nasal/paranasal sinuses and laryngopharynx. 

[ Means for Solving ] Lomefloxacin and the salt thereof show broad antibacterial action, 
have low antigenicity, are not found to show ototoxicity, are also stable as a solution and 
can be made into a uniform mist, and furthermore are not affected by ultrasonic waves, so 



aqueous formulations containing lomefloxacin are useful as compositions for nebulizers 
for treating acute or chronic infection of the nasal/paranasal sinuses and laryngopharynx. 

[ Claims ] 

[ Claim 1 ] A composition for nebulizers that contains lomefloxacin or a salt thereof. 
[ Claim 2 ] The composition of claim 1 that is an aqueous formulation. 
I Claim 3 ] A method of doing atomized inhalation of an aqueous formulation that 
contains iGmefloxaein or a salt thereof in an upper respiratory tract site such as the 
nasal/paranasal sinuses, pharynx, or larynx using a nebulizer. 

[ Detailed Description of the Invention ] 
[ 0001 1 

I Technological Field of the Invention ] The present invention relates to a composition 
. for nebulizers that contains lomefloxacin or a salt thereof. It also relates to a method of 
doing atomized inhalation of an aqueous formulation that contains lomefloxacin or a salt 
thereof in an upper respiratory tract site such as the nasal/paranasal sinuses, pharynx, or 
larynx using a nebulizer. Here, nasal/paranasal sinuses are a general name for nasal 
sinuses and paranasal sinuses. 

I 0002 ] 

I Prior Art ] With infections of the otolaryngologic area such as nasal/paranasal sinus 
infections, because the shape of the nasal/paranasal sinuses is complex, with nasal drip, it 
is impossible to have medicine reach the entire nasal/paranasal sinuses. With infections of 
the laryngopharynx as well, with coating by gargling or cotton swabs, it is impossible to 
achieve a local dose of medicine evenly to the entire laryngopharynx. Because of this, 
with the otolaryngologic area, nebulizer therapy has been performed as one local 
chemical therapy. However, despite the fact that nebulizer therapy has been performed 
from a relatively long time ago, there were almost no compositions for nebulizers for the 
infections noted above placed on the market, and the current situation is that antibiotics, 
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e.g. aminoglycoside type antibiotics in injectable solution form, are dissolved and diluted 
using distilled water for injections. However, aminoglycoside type antibiotics have the 
disadvantages of having a weak antibacterial spectrum in relation to streptococcus, and 
being ineffective on anaerobic bacteria. Also, due to concern about ototoxicity, there is a 
desire for new antimicrobial nebulizer compositions. 

I 0003 ] Lomefloxacin and the salt thereof are disclosed in Unexamined Patent 60- 
64979, and this is a quinolone carboxylic acid type synthetic antibiotic that shows broad 
antibacterial action and has low antigenicity. As aqueous preparations containing the 
concerned antibiotic, eye drops, nose drops, and ear drops are disclosed in Unexamined 
Patent 63-174930, but there is no disclosure of this as a composition for nebulizers. 

I 0004 ] Meanwhile, conditions for a composition for nebulizers include (1) causing little 
irritation on upper respiratory tract mucous membranes, (2) having little abnormal odor or 
bitter taste, (3) having a broad antibacterial action, (4) having low antigenicity and being 
resistant to sensitization, (5) being stable as a liquid solution and not having activity 
lowered, (6) not being affected by ultrasonic waves with use of ultrasonic nebulizers, and 
(7) generating an even mist. 

1,0005] 

[ Problems the Invention Attempts to Solve J The present invention will provide a 
composition for nebulizers that is useful for infections of the nasal/paranasal sinuses and 
laryngopharynx that satisfies the conditions noted above. 

[0006] 

[ Means for Solving the Problems J When a liquid solution containing lomefloxacin or 
the salt thereof was inserted in an ultrasonic inhaler (NE-Ul IB, OMRON Corp.) and the 
inhaler was operated for a set length of time, the inventors found that an even mist was 
generated, and the lomefloxacin or salt thereof was not affected by the ultrasonic waves. 
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I 0007 ] In light of this, acute sinusitis was induced in rabbits for experimental purposes, 
and lomefloxacin or a salt thereof was atomized and inhaled [by the subjects], and upon 
study of the results of this experiment, as shown in the test examples noted below, the 
inventors found that a lomefloxacin mist inhalant is useful in improving symptoms of 
acute sinusitis in rabbits. 

[ 0008 ] The present invention is based on this information, and is a preparation for 
nebulizers that contains lomefloxacin or a salt thereof in a composition for nebulizers. 
The present invention also relates to a method of doing atomized inhalation of an aqueous 
formulation that contains lomefloxacin or a salt thereof in an upper respiratory tract site 
such as the nasal/paranasal sinuses, pharynx, or larynx using a nebulizer. 

[0009] 

[ Embodiments of the Invention ] The lomefloxacin used for the present invention can be 
produced using the method noted in Unexamined Patent 60-64979, for example. It is 
preferable that the lomefloxacin used in the present invention be used in a 
pharmacologically allowed salt form. As such a salt, we can list, for example acid-added 
salts including hydrochlorides, hydrosulfates, nitrate salts, hydrobromates, hydriodic acid 
smalts, phosphates, acetates, maleates, fumarates, citrates, and tartrates, or alkali-added 
salts such as sodium salts, potassium salts, calcium salts, ammonium salts, or ethanol 
amine salts. Among these salt types, hydrochlorides are especially preferable. 
[ 0010 ] It is acceptable to add as appropriate to the composition for nebulizers of the 
present invention additives that are normally added to items such as nose drops or 
mouthwash, examples of which include preservatives (p-hydroxybenzoate esters, 
benzalkonium chloride, chlorobutanol, etc.), chelates (sodium edetate, sodium citrate, 
etc.), isotonizing agents (glycerin, mannitol, sorbitol, propylene glycol, sodium chloride, 
etc.), buffers (carbonates, phosphates, etc.), pH adjusters (hydrochloric acid, sodium 
hydroxide, etc.). 

[ 001 1 ] It is also acceptable to blend as appropriate in the composition for nebulizers of . 
the present invention [substances such as] mucous solvents or cellulose solvent enzyme 
agents that cause moisture swelling of secretions that have hardened on the upper 
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respiratory tract mucous membranes, reduce the surface tension thereof, and liquefy them, 
or [substances such as] vasoconstriction agents, mucous restoration agent, and mucous 
membrane lubricants. Examples of mucous dissolving agents include acetyl cystein, 
bromhexine hydrochloride, and surfactants (such as tyloxapol or benzalkonium chloride). 
Examples of cellulose solvent enzyme agents include fibrinolysin and deoxyribonuclease. 
Examples of vasoconstriction agents include naphazoline nitrate, tetrahydrozoline nitrate, 
phenylephrine hydrochloride, oxymetazoline hydrochloride, and epinephrine 
hydrochloride. Examples of mucous restoration agents include S-carboxymethyl cystein, 
and examples of mucous membrane lubricants include ambroxo! hydrochloride. 
[ 0012 ] The composition for nebulizers of the present invention can be used 
advantageously for the treatment of acute and chronic infection of the nasal/paranasal 
sinuses and of the laryngopharynx.. Examples of such an infection include acute sinusitus, 
chronic sinusitus, acute virulent symptoms of chronic sinusitis, acute laryngitis, acute 
epiglotitis, chronic laryngitis, acute epipharyngitis, chronic epipharyngitis, acute 
pharyngitis, and chronic pharyngitis. 

[ 0013 ] As long as the purpose of the present invention is not lost, it is possible to blend 
as appropriate in the composition for nebulizers of the present invention a medicinal 
property element other than lomefloxacin. The concentration of lomefloxacin or the salt 
thereof of the composition for nebulizers of the present invention differs according to 
things such as the degree of infection, but normally it is approximately 0.1 to 1.0 w/v %, 
and preferably approximately 0.3 to 1 .0 w/v %, and for example when using this for an 
adult patient with a paranasal sinus infection, this would be used approximately once 
every 1 to 3 days for 1 to 2 months, and preferably approximately once a day for 1 month. 
When using for a laryngopharynx infection, it would be used approximately once every 1 
to 2 days for 1 to 4 weeks, and preferably approximately once a day for 2 weeks. 
( 0014 ] The composition for nebulizers of the present invention can be used for both 
ultrasound nebulizers and compressor nebulizers. 
[00151 
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( Working Examples ] We will explain the present invention in further detail according 
to the test examples and working examples below, but the present invention is not limited 
in any way to these. 

[ 0016 ] (Test Example 1) An aqueous solution containing lomefloxacinjiydrochloride 
was placed in an ultrasonic inhaler (NE-Ul IB, OMRON Corp.), and after operating this 
for 5, 10, 15, 20, and 25 minutes (0.75 mL/minute, knob; 5, wind velocity volume; 10 
L/minute), the external appearance of each residual fluid was observed, and when the pH 
and decomposition products of lomefloxacin were measured, a change in the external 
appearance and pH was found for the residual fluids. Also, no decomposition products of 
lomefloxacin were detected from the residual fluids. From this fact, it was determined 
that with ultrasonic type nebulizers, lomefloxacin is not affected by ultrasonic waves. 
( 0017 ] (Test Example 2) The composition of test example 2 to be described hereafter 
was placed in an ultrasonic inhaler (NE-Ul IB, OMRON Corp.), it was operated under 
the conditions noted above, and using an Anderson sampler (AN-200 model, Shibata 
Scientific Technology, Ltd.), when the particle diameter of the generated mist was 
measured, the average value was 3.815 ^im; which was in the range of mist radius that 
can be suitably used for a nebulizer (approximately 1 to 20 ^m). 
[ 0018 ] (Test Example 3) Effect On Acute Sinusitis in Rabbits 

(Experimental Method) We used white male rabbits of weight approximately 2 kg with 
no nasal disorders for macroscopic observation. To produce an acute sinusitis model, we 
followed the method of Kawahori, et al (Otolaryngology, Volume 59, pages 289 to 293, 
1987). Specifically, 1 mL of a bacterial suspension of staphylococcus aureus clinical 
isolate (10 CFU/mL) was continuously injected into both maxillary sinuses of the rabbits 
once a day for 3 days, to induce acute sinusitis. From the day after the bacterial injection 
of the third day, a homemade nose nozzle was inserted into both sinuses of the rabbits, 
and a solution dissolved using a base (glycerin 2.6 w/v %, sodium edetate 0.01 w/v %, 
benzalkonium chloride 0.002 w/v %, a suitable volume of sterilized purified water, and 
sodium hydroxide were used to adjust to pH 5.5) to achieve lomefloxacin hydrochloride 
of 0.1, 0.3, and 0.5 w/v % was atomized for inhalation continuously for 7 days for 5 
minutes at a time using 2 mL twice a day using an ultrasonic inhaler (NE-Ul IB, 
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OMRON Corp.). After killing the rabbits under anesthesia the day after ending the drug 
dosing, the maxillary sinus was extricated and a Seed Swab (Eiken Industries Co., Ltd.) 
was used to sample the secretions on the mucous membrane, a bacteria test was 
performed with this as a bacterial test sample, and the positive rate was calculated. A 
judgment was also made according to the grading criterion noted below on the volume of 
residual fluid in the maxillary sinus and on the state of the mucous membrane. Note that a 
saline solution atomization inhalation was performed in the same manner on a control 
group. 

I 0019 ] Criterion for Grading the State of the Pooled Fluid and Mucous Membrane 



Within the Maxillary Sinus 

1. Pooled Fluid 

Findings Points 

None 0 

Slight amount of pooled fluid in sinus found 1 .0 

Purulent pooled fluid found in 1/4 of maxillary sinus 2.0 

Purulent pooled fluid found in 1/2 of maxillary sinus 3.0 

Purulent pooled fluid found in more than 3/4 of maxillary sinus 4.0 

2. Mucous Membrane Color Tone 

Color Tone Points 

Normal 0 

Slightly Red 0.5 

Red 1.0 

Dark Red 2.0 

Pale 3 0 

3. Mucous Membrane Swelling 

Findings ] ^ Points 

None 0 

Slight amount of swelling found 0,5 

Light swelling found 1 .0 

Clear swelling found to occupy 1/4 of maxillary sinus 2.0 

Clear swelling found to occupy 1/2 of maxillary sinus 3.0 

Clear swelling found to occupy more than 3/4 of maxillary sinus 4.0 



[ 0020 ] (Experiment Results) As shown in table 1, atomization inhalation of 
lomefloxacin was effective on acute sinusitis in rabbits. 
[0021 ] 
[Table 1] 
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Pharmacological Agent 


Number of 
Examples 


Germ 
Test 
Positive 
Rate (%) 


Condition in Maxillary Sinus 


Pooled Fluid 


Mucous 
Membrane 
Color Tone 


Mucous 

Membrane 

Swelling 


Saline Solution 


6 


66.7 


1.5 ±0.3 


1 .8 ± 0.6 


1.2 ±0.2 


0.1 w/v % Lomefloxacin 


8 


50.0 


1.3 ±0.3 


0.6 ±0.1 


0.7 ± 0.1 


0.3 w/v % Lomefloxacin 


10 


60.0 


1.0 ±0.0 


0.6 ±0.1 


0.5 ± 0.0* 


0.5 w/v % Lomefloxacin 


10 


40.0 


0.6 ±0.2 


0.6 ±0.1 


0.4 ±0.1 



Values indicate the average value ± the standard deviation. 



*: Indicates that there is a significant difference when there is a significance level of less 
than 0.05 % in relation to the saline solution dosing group. 

**: Indicates there is a significant difference when there is a significance level of less 
than [illegible: text covered over in copy] % in relation to the saline soluiion dosing 
group. 

[ 0022 ] (Test Example 4) Migration Test of Lomefloxacin [illegible; text covered over 
in copy] 

(Experimental Method) A Japanese white male rabbit was retained in a retention 
container, and underwent atomization inhalation with an ultrasonic inhaler (NE-Ul lB, 
OMRON Corp.) for 5 minutes once a day using 2 mL of the composition of working 
example 2 to be described later. Rabbits were killed at 15 minutes, 30 minutes, 1 hour, 2 
hours, and 4 hours after atomization inhalation, the nasal cavity was extricated, and the 
mucous membranes of the left and right maxillary sinus were collected. Blood was 
Collected firom the ear vein over a period of time, and serum was isolated after 
centrifuging. The lomefloxacin in the collected mucous membranes and serum was 
measured by HPLC. 

[ 0023 ] (Experiment Results) Table 2 shows the transition in tissue concentration of the 

lomefloxacin in the maxillary sinus mucous membranes and serum. 

[0024] 



[Table 2] 



Tinne 


Lomefloxacin Migration Volume 


Maxillary Sinus (pg/g tissue 
concentration volume) 


Serum (pg/mL) 


After 1 5 minutes 


12.69 ± 7.61 


0.047 ±0.019 


After 30 minutes 


3.93 ± 1.52 


0.075 ± 0.024 


After 1 hour 


1.69 ±0.37 


0,062 ± 0.020 


After 2 hours 


1.11 ±0.48 


0.051 ±0.018 


After 4 hours 


0.74 ± 0.21 


0.033 ± 0.020 
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Values indicate the average value ± the standard deviation. (The example count was 5 
examples each, but a) was 3 examples.) 

I 0025 ] Lomefloxacin migrates in high concentration to the maxillary sinus mucous 
membranes which are the target site, but there is only slight migration to the serum, and 
we found that it can be used safely without having a systiemic effect. 

1 0026 ] (Test Example 5) Lomefloxacin Toxicity Test When Used With a Nebulizer 

2 mL of the composition of working example 2 to be described later was used in an 
ultrasonic inhaler (NE-Ul IB, OMRON Corp.) on rabbits, and inhalation was continued 
for 42 days for 5 minutes once a day, iind when we studied toxicity, there were no cases 
of death during the period the nebulizer was used, and no abnormalities were found in the 
general condition, weight, food consumption, macroscopic observation of each organ, or 
wet weight of the organs. Also, with the histopathological evaluation of the respiratory 
organs (middle meatus, paranasal sinuses (maxillary sinus), pharynx (including the 
tonsils), laryngopharynx, trachea, lungs, and tracheal lymph nodes), there was a finding of 
slight cell wetness into the lung lymph nodes and into the pulmonary alveoli, but the 
same findings were acknowledged for the saline solution dosing group, so there was no 
difference. Specifically, it was judged that there was no irritation or toxicity even when 
lomefloxacin hydrochloride was used for 6 weeks in the form of nebulizer therapy. 
['0027 ] (Test Example 6) Lomefloxacin Ototoxicity Test 

0.2 mL of the composition of working example 2 to be described later was injected once 
in the middle ear of the left ear of a marmot, and this was done twice each day at 8 hour 
intervals for 14 days, arid we studied the effect on the ear tissues, but no difference was 
found in the left and right ear for the auditory brainstem response threshold in terms of 
acoustic sensory function, and histopathologically as well, no abnormalities were found in 
the vestibular organs, cochlear canal, or middle ear mucous membranes, so it was 
determined that lomefloxacin is not ototoxic. 
[0028] (Working Examples) 

Working Example 1: The formula below was mixed, pH was adjusted to 6.5 using 

sodium hydroxide, and this was used as a composition for nebulizers. 

Lomefloxacin hydrochloride 0.3 g 

Sodium hydroxide Suitable amount 



r 
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Saline solution 



Total volume 100 mL 



[ 0029 ] 

Working Example 2: The formula noted below was mixed, pH was adjusted to 5.5 
sodium hydroxide, and this was used as a composition for nebulizers. 



[0030] 

Working Example 3: The glycerin in the formula of working example 2 was substituted 
with mannitol (5.1 g), propylene glycol (2,0 g), D-sorbitol (5.48 g), or glucose (5.51 g), 
and a composition for nebulizers was prepared. 
[0031 ] 

[ Merits of the Invention ] The lomefloxacin and salt thereof used with the present 
invention has a broad antibacterial action, has low antigenicity, and is not found to be 
ototoxic, and is also stable as a liquid solution and can be made into an even mist, and 
furthermore is not affected by ultrasonic waves, so it can be safely and effectively used 
for nebulizer therapy for treating acute and chronic infections of the nasal/paranasal 
sinuses and laryngophaiynx. 



Lomefloxacin hydrochloride 
Glycerin 
Sodium edetate 
Benzalkonium chloride 
Sodium hydroxide 
Saline solution 



Suitable amount 
Total volume 100 mL 
(pH 5.5) 



0.01 g 
0.002 g 



0.5 g 
2.6 g 
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(54) [ Title of the Invention ] Composition for Nebulizers 

(57) [ Summary ] 

[ Object ] To provide a composition for nebulizers for treating acute and chronic 
infections of the nasal/paranasal sinuses and laryngopharynx. 

[ Means for Solving ] Lomefloxacin and the salt thereof show broad antibacterial action, 
have low antigenicity, are not found to show ototoxicity, are also stable as a solution and 
can be made into a uniform mist, and furthermore are not affected by ultrasonic waves, so 



aqueous formulations containing lomefloxacin are useful as compositions for nebulizers 
for treating acute or chronic infection of the nasal/paranasal sinuses and laryngopharynx. 

[ Claims ] 

[ Claim 1 1 A composition for nebulizers that contains lomefloxacin or a salt thereof. 
[ Claim 2 1 The composition of claim 1 that is an aqueous formulation. 
[ Claim 3 ] A method of doing atomized inhalation of an aqueous formulation that 
contains lomefloxacin or a salt thereof in an upper respiratory tract site such as the 
nasal/paranasal sinuses, pharynx, or larynx using a nebulizer. 

[ Detailed Description of the Invention ] 
[ 0001 ] 

I Technological Field of the Livention ] The present invention relates to a composition 
for nebulizers that contains lomefloxacin or a salt thereof. It also relates to a method of 
doing atomized inhalation of an aqueous formulation that contains lomefloxacin or a salt 
thereof in an upper respiratory tract site such as the nasal/paranasal sinuses, pharynx, or 
larynx using a nebulizer. Here, nasal/paranasal sinuses are a general name for nasal 
sinuses and paranasal sinuses. 

[ 0002 ] 

[ Prior Art ] With infections of the otolaryngologic area such as nasal/paranasal sinus 
infections, because the shape of the nasal/paranasal sinuses is complex, with nasal drip, it 
is impossible to have medicine reach the entire nasal/paranasal sinuses. With infections of 
the laryngopharynx as well, with coating by gargling or cotton swabs, it is impossible to 
achieve a local dose of medicine evenly to the entire laryngopharynx. Because of this, 
with the otolaryngologic area, nebulizer therapy has been performed as one local 
chemical therapy. However, despite the fact that nebulizer therapy has been performed 
from a relatively long time ago, there were almost no compositions for nebulizers for the 
infections noted above placed on the market, and the current situation is that antibiotics, 
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e.g. aminoglycoside type antibiotics in injectable solution form, are dissolved and diluted 
using distilled water for injections. However, aminoglycoside type antibiotics have the 
disadvantages of having a weak antibacterial spectrum in relation to streptococcus, and 
being ineffective on anaerobic bacteria. Also, due to concern about ototoxicity, there is a 
desire for new antimicrobial nebulizer compositions. 

[ 0003 ] Lomefloxacin and the salt thereof are disclosed in Unexamined Patent 60- 
64979, and this is a quinolone carboxylic acid type synthetic antibiotic that shows broad 
antibacterial action and has low antigenicity. As aqueous preparations containing the 
concerned antibiotic, eye drops, nose drops, and ear drops are disclosed in Unexamined 
Patent 63-174930, but there is no disclosure of this as a composition for nebulizers. 

[ 0004 ] Meanwhile, conditions for a composition for nebulizers include (1) causing little 
irritation on upper respiratory tract mucous membranes, (2) having little abnormal odor or 
bitter taste, (3) having a broad antibacterial action, (4) having low antigenicity and being 
resistant to sensitization, (5) being stable as a liquid solution and not having activity 
lowered, (6) not being affected by ultrasonic waves with use of ultrasonic nebulizers, and 
(7) generating an even mist. 

[ 0005 ] 

[ Problems the Invention Attempts to Solve ] The present invention will provide a 
composition for nebulizers that is useful for infections of the nasal/paranasal sinuses and 
laryngopharynx that satisfies the conditions noted above. 

[ 0006 ] 

[ Means for Solving the Problems ] When a liquid solution containing lomefloxacin or 
the salt thereof was inserted in an ultrasonic inhaler (NE-Ul IB, OMRON Corp.) and the 
inhaler was operated for a set length of time, the inventors found that an even mist was 
generated, and the lomefloxacin or salt thereof was not affected by the ultrasonic waves. 
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[ 0007 ] In light of this, acute sinusitis was induced in rabbits for experimental purposes, 
and lomefloxacin or a salt thereof was atomized and inhaled [by the subjects], and upon 
study of the results of this experiment, as shown in the test examples noted below, the 
inventors found that a lomefloxacin mist inhalant is useful in improving symptoms of 
acute sinusitis in rabbits. 

[ 0008 ] The present invention is based on this information, and is a preparation for 
nebulizers that contains lomefloxacin or a salt thereof in a composition for nebulizers. 
The present inventi on also relates to a method of doing atomized inhalation of an aqueous 
formulation that contains lomefloxacin or a salt thereof in an upper respiratory tract site 
such as the nasal/paranasal sinuses, pharynx, or larynx using a nebulizer. 

I 0009 ] 

[ Embodiments of the Invention ] The lomefloxacin used for the present invention can be 
produced using the method noted in Unexamined Patent 60-64979, for example. It is 
preferable that the lomefloxacin used in the present invention be used in a 
pharmacologically allowed salt form. As such a salt, we can list, for example acid-added 
salts including hydrochlorides, hydrosulfates, nitrate salts, hydrobromates, hydriodic acid 
salts, phosphates, acetates, maleates, fumarates, citrates, and tartrates, or alkali-added 
salts such as sodium salts, potassium salts, calcium salts, ammonium salts, or ethanol 
amine salts. Among these salt types, hydrochlorides are especially preferable. 
[ 0010 ] It is acceptable to add as appropriate to the composition for nebulizers of the 
present invention additives that are normally added to items such as nose drops or 
mouthwash, examples of which include preservatives (p-hydroxybenzoate esters, 
benzalkoniimi chloride, chlorobutanol, etc.), chelates (sodium edetate, sodium citrate, 
etc.), isotonizing agents (glycerin, mannitol, sorbitol, propylene glycol, sodium chloride, 
etc.), buffers (carbonates, phosphates, etc.), pH adjusters (hydrochloric acid, sodium 
hydroxide, etc.). 

I 001 1 J It is also acceptable to blend as appropriate in the composition for nebulizers of 
the present invention [substances such as] mucous solvents or cellulose solvent enzyme 
agents that cause moisture swelling of secretions that have hardened on the upper 
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respiratory tract mucous membranes, reduce the surface tension thereof, and hquefy them, 
or [substances such as] vasoconstriction agents, mucous restoration agent, and mucous 
membrane lubricants. Examples of mucous dissolving agents include acetyl cystein, 
bromhexine hydrochloride, and surfactants (such as tyloxapol or benzalkonium chloride). 
Examples of cellulose solvent enzyme agents include fibrinolysin and deoxyribonuclease. 
Examples of vasoconstriction agents include naphazoline nitrate, tetrahydrozoline nitrate, 
phenylephrine hydrochloride, oxymetazoline hydrochloride, and epinephrine 
hydrochloride. Examples of mucous restoration agents include S-carboxymethyl cystein, 
and examples of mucous membrane lubricants include ambroxol hydrochloride. 
[ 0012 ] The composition for nebulizers of the present invention can be used 
advantageously for the treatment of acute and chronic infection of the nasal/paranasal 
sinuses and of the laryngopharynx. Examples of such an infection include acute sinusitus, 
chronic sinusitus, acute virulent symptoms of chronic sinusitis, acute laryngitis, acute 
epiglotitis, chronic laryngitis, acute epipharyngitis, chronic epipharyngitis, acute 
pharyngitis, and chronic pharyngitis. 

[ 0013 ] As long as the purpose of the present invention is not lost, it is possible to blend 
as appropriate in the composition for nebulizers of the present invention a medicinal 
property element other than lomefloxacin. The concentration of lomefloxacin or the salt 
thereof of the composition for nebulizers of the present invention differs according to 
things such as the degree of infection, but normally it is approximately 0.1 to 1.0 w/v %, 
and preferably approximately 0.3 to 1.0 w/v %, and for example when using this for an 
adult patient with a paranasal sinus infection, this would be used approximately once 
every 1 to 3 days for 1 to 2 months, and preferably approximately once a day for 1 month. 
When using for a laryngopharynx infection, it would be used approximately once every 1 
to 2 days for 1 to 4 weeks, and preferably approximately once a day for 2 weeks. 
[ 0014 ] The composition for nebulizers of the present invention can be used for both 
ultrasoimd nebulizers and compressor nebulizers. 
[0015] 
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I Working Examples ] We will explain the present invention in further detail according 
to the test examples and working examples below, but the present invention is not limited 
in any way to these. 

[ 0016 1 (Test Example 1) An aqueous solution containing lomefloxacin hydrochloride 
was placed in an ultrasonic inhaler (NE-Ul IB, OMRON Corp.), and after operating this 
for 5, 10, 15, 20, and 25 minutes (0.75 mL/minute, knob; 5, wind velocity volimie; 10 
L/minute), the extemal appearance of each residual fluid was observed, and when the pH 
and decomposition products of lomefloxacin were measured, a change in the extemal 
appearance and pH was found for the residual fluids. Also, no decomposition products of 
lomefloxacin were detected from the residual fluids. From this fact, it was determined 
that with ultrasonic type nebulizers, lomefloxacin is not affected by ultrasonic waves. 
[ 0017 ] (Test Example 2) The composition of test example 2 to be described hereafter 
was placed in an ultrasonic inhaler (NE-Ul IB, OMRON Corp.), it was operated under 
the conditions noted above, and using an Anderson sampler (AN-200 model, Shibata 
Scientific Technology, Ltd.), when the particle diameter of the generated mist was 
measured, the average value was 3.815 ^m, which was in the range of mist radius that 
can be suitably used for a nebulizer (approximately 1 to 20 jim). 
[ 0018 ] (Test Example 3) Effect On Acute Sinusitis in Rabbits 

(Experimental Method) We used white male rabbits of weight approximately 2 kg with 
no nasal disorders for macroscopic observation. To produce an acute sinusitis model, we 
followed the method of Kawahori, et al (Otolaryngology, Volimie 59, pages 289 to 293, 
1987). Specifically, 1 mL of a bacterial suspension of staphylococcus aureus clinical 
isolate (10^ CFU/mL) was continuously injected into both maxillary sinuses of the rabbits 
once a day for 3 days, to induce acute sinusitis. From the day after the bacterial injection 
of the third day, a homemade nose nozzle was inserted into both sinuses of the rabbits, 
and a solution dissolved using a base (glycerin 2.6 w/v %, sodium edetate 0.01 w/v %, 
benzalkoniimi chloride 0.002 w/v %, a suitable volume of sterilized purified water, and 
sodium hydroxide were used to adjust to pH 5.5) to achieve lomefloxacin hydrochloride 
of 0.1, 0.3, and 0.5 w/v % was atomized for inhalation continuously for 7 days for 5 
minutes at a time using 2 mL twice a day using an ultrasonic inhaler (NE-Ul IB, 
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OMRON Corp.). After killing the rabbits under anesthesia the day after ending the drug 
dosing, the maxillary sinus was extricated and a Seed Swab (Eiken Industries Co., Ltd.) 
was used to sample the secretions on the mucous membrane, a bacteria test was 
performed with this as a bacterial test sample, and the positive rate was calculated. A 
judgment was also made according to the grading criterion noted below on the volume of 
residual fluid in the maxillary sinus and on the state of the mucous membrane. Note that a 
saline solution atomization inhalation was performed in the same manner on a control 
group. 

[ 0019 ] Criterion for Grading the State of the Pooled Fluid and Mucous Membrane 
Within the Maxillary Sinus ^ 

1. Pooled Fluid 

Findings Points 

None 0 
Slight amount of pooled fluid in sinus found 1 .0 

Purulent pooled fluid found in 1/4 of maxillary sinus 2.0 
Purulent pooled fluid found in 1/2 of maxillary sinus 3.0 
Purulent pooled fluid foimd in more than 3/4 of maxillary sinus 4.0 

2. Mucous Membrane Color Tone 

Color Tone Points 

Normal 0 



Slightly Red 
Red 

Dark Red 
Pale 



0.5 
1.0 
2.0 
3.0 



3. Mucous Membrane Swelling 
Findings 



Points 



None 

Slight amount of swelling found 
Light swelling foimd 

Clear swelling found to occupy 1/4 of maxillary sinus 
Clear swelling found to occupy 1/2 of maxillary sinus 
Clear swelling found to occupy more than 3/4 of maxillary sinus 



0 
0.5 
1.0 
2.0 
3.0 
4.0 



I 0020 ] (Experiment Results) As shown in table 1 , atomization inhalation of 



lomefloxacin was effective on acute sinusitis in rabbits. 



[ 0021 1 
[Table 1] 
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Pharmacological Agent 


Number of 
Examples 


Germ 
Test 
Positive 
Rate {%) 


Condition in Maxillary Sinus 


Pooled Fluid 


Mucous 
Membrane 
Color Tone 


Mucous 

Membrane 

Swelling 


Saline Solution 


6 


66.7 


1.5 ±0.3 


1.8 ±0.6 


1.2 ±0.2 


0.1 w/v% Lomefloxacin 


8 


50.0 


1.3 ±0,3 


0.6 ±0.1 


0.7 ±0.1 


0.3 w/v % Lomefloxacin 


10 


60.0 


1.0 ±0.0 


0.6 ±0.1 


0.5 ± 0.0* 


0.5 w/v % Lomefloxacin 


10 


40.0 


0.6 ±0.2 


0.6 ± 0.1 


0.4 ±0.1 ** 


Values indicate the average value ± the stand 


ard deviation. 



*: Indicates that there is a significant difference when there is a significance level of less 
than 0.05 % in relation to the saline solution dosing group. 

**: Lidicates there is a significant difference when there is a significance level of less 
tlian [illegible; text covered over in copy] % in relation to the saline solution dosing 



group. 

[ 0022 ] (Test Example 4) Migration Test of Lomefloxacin [illegible; text covered over 
in copy] 

(Experimental Method) A Japanese white male rabbit was retained in a retention 
container, and underwent atomization inhalation with an ultrasonic inhaler (NE-Ul IB, 
OMRON Corp.) for 5 minutes once a day using 2 mL of the composition of working 
example 2 to be described later. Rabbits were killed at 15 minutes, 30 minutes, 1 hour, 2 
hours, and 4 hours after atomization inhalation, the nasal cavity was extricated, and the 
mucous membranes of the left and right maxillary sinus were collected. Blood was 
collected from the ear vein over a period of time, and serum was isolated after 
centrifiiging. The lomefloxacin in the collected mucous membranes and serum was 
measured by HPLC. 

[ 0023 ] (Experiment Results) Table 2 shows the transition in tissue concentration of the 
lomefloxacin in the maxillary sinus mucous membranes and serum. 
[ 0024 ] 



[Table 2] 



Time 


Lomefloxacin Migration Volume 


Maxillary Sinus (pg/g tissue 
concentration volume) 


Serum (pg/mL) 


After 15 minutes 


12.69 ±7.61 


0.047 ±0.019 


After 30 minutes 


3.93 ± 1.52 


0.075 ± 0.024 


After 1 hour 


1.69 ±0.37 


0.062 ± 0.020 


After 2 hours 


1.11 ±0.48 


0.051 ± 0.018 


After 4 hours 


0.74 ± 0.21 


0.033 ± 0.020 ^' 
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Values indicate the average value ± the standard deviation, (The example count was 5 
examples each, but a) was 3 examples.) 

[ 0025 ] Lomefloxacin migrates in high concentration to the maxillary sinus mucous 
membranes which are the target site, but there is only slight migration to the serum, and 
we found that it can be used safely without having a systemic effect. 
[ 0026 ] (Test Example 5) Lomefloxacin Toxicity Test When Used With a Nebulizer 
2 mL of the composition of working example 2 to be described later was used in an 
ultrasonic inhaler (NE-Ul IB, OMRON Corp.) on rabbits, and inhalation was continued 
for 42 days for 5 minutes once a day, and when we studied toxicity, there were no cases 
of death during the period the nebulizer was used, and no abnormalities were found in the 
general condition, weight, food consimiption, macroscopic observation of each organ, or 
wet weight of the organs. Also, with the histopathological evaluation of the respiratory 
organs (middle meatus, paranasal sinuses (maxillary sinus), pharynx (including the 
tonsils), laryngopharynx, trachea, limgs, and tracheal lymph nodes), there was a finding of 
slight cell wetness into the lung lymph nodes and into the pulmonary alveoli, but the 
same findings were acknowledged for the saline solution dosing group, so there was no 
difference. Specifically, it was judged that there was no irritation or toxicity even when 
lomefloxacin hydrochloride was used for 6 weeks in the form of nebulizer therapy. 
[ 0027 ] (Test Example 6) Lomefloxacin Ototoxicity Test 

0.2 mL of the composition of working example 2 to be described later was injected once 
in the middle ear of the left ear of a marmot, and this was done twice each day at 8 hour 
intervals for 14 days, and we studied the effect on the ear tissues, but no difference was 
found in the left and right ear for the auditory brainstem response threshold in terms of 
acoustic sensory fimction, and histopathologically as well, no abnormalities were foimd in 
the vestibular organs, cochlear canal, or middle ear mucous membranes, so it was 
determined that lomefloxacin is not ototoxic. 
10028] (Working Examples) 

Working Example 1 : The formula below was mixed, pH was adjusted to 6.5 using 

sodium hydroxide, and this was used as a composition for nebulizers. 

Lomefloxacin hydrochloride 0.3 g 

Sodium hydroxide Suitable amount 
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Saline solution Total volume 100 mL 

I 0029 ] 

Working Example 2: The formula noted below was mixed, pH was adjusted to 5.5 using 

sodium hydroxide, and this was used as a composition for nebulizers. 

Lomefloxacin hydrochloride 0.5 g 

Glycerin 2.6 g 

Sodium edetate 0.01 g 

Benzalkonium chloride 0.002 g ^ , 

Sodium hydroxide Suitable amount 

Saline solution Total volume 100 mL 

(pH5.5) 

[ 0030 ] 

Working Example 3: The glycerin in the formula of working example 2 was substituted 
with mannitol (5.1 g), propylene glycol (2.0 g), D-sorbitol (5.48 g), or glucose (5.51 g), 
and a composition for nebulizers was prepared. 
[0031 ] 

[ Merits of the Invention ] The lomefloxacin and salt thereof used with the present 
invention has a broad antibacterial action, has low antigenicity, and is not found to be 
ototoxic, and is also stable as a liquid solution and can be made into an even mist, and 
furthermore is not affected by ultrasonic waves, so it can be safely and effectively used 
for nebulizer therapy for treating acute and chronic infections of the nasal/paranasal 
sinuses and laryngopharynx. 
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